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Asthma, a condition of chronic airway inflammation,
is common in schoolchildren. Although the incidence
of asthma is negatively related to age [1,2], the total
number of asthmatic schoolchildren in Taiwan has
reportedly increased in recent years [3,4]. According
to 2004 Taiwan Department of Health statistics [5],
asthma, bronchitis and emphysema were collectively
the 13th most common cause of juvenile (ages 1–14
years) deaths. In juvenile males, these diseases were
the 9th most common cause of death. Therefore, asthma
is a critical health issue in schoolchildren.
van Veldhoven et al [6] reported that asthmatic
children tend to restrain themselves during vigor-
ous physical activity to avoid exercise-induced bron-
choconstriction. A 1999 Taiwan survey of asthmatic
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This quasiexperimental study aimed to examine the effects of a swimming-focused summer camp
program on self-efficacy and exercise behavioral change in schoolchildren with asthma and their
parental support. Forty-one asthmatic schoolchildren were recruited from a medical center and
an asthma education association in southern Taiwan. The participants in the summer camp pro-
gram were assigned to the experimental group; the control group comprised those who did not
attend the summer camp program. Each child was paired with a parent. A total of 16 child-parent
pairs in the experimental group and 25 pairs in the control group were followed-up. This 1.5-day
asthma summer camp program included 20 minutes of health education in physical activity, two
sessions of swimming practice for the children, and a 2-hour conference with the parents. The
outcome measures included an Exercise Self-Efficacy Questionnaire, Stages of Exercise Behavior
Change Questionnaire, and a Parental Support for Exercise Questionnaire. Before implementing
the program, the two groups differed significantly in terms of the severity of their asthma, as well
as their pre-camp test scores of exercise self-efficacy. Therefore, asthma severity levels and scores
from the pre-camp exercise self-efficacy test were selected as two ANCOVA covariates. The adjusted
means for stages of exercise behavior change on the 2-month post-camp test were significantly
different between the two groups, F(1, 37) = 5.88 and p = 0.02. Compared with the control group,
subjects who attended the summer camp reported more regular exercise behavior at the 2-month
post-camp test. Thus, a summer camp program with swimming instruction can enhance the exer-
cise behavior of schoolchildren with asthma. This program is highly recommended for managing
schoolchildren with asthma.
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schoolchildren further revealed that 55% felt that their
physical condition precluded physical activity or that
their physical endurance was lower than that of other
children [7]. Moreover, because exercise is a predom-
inant cause of bronchial obstruction in asthmatic chil-
dren, many parents and teachers believe that these
children should actually avoid exercise, and often
prohibit them from participating in sports or other
physical activity with non-asthmatic children [8]. Such
misconceptions can impede the physical and psycho-
logic development of children with asthma [9–11], who
should actually be encouraged to adopt a physically
active lifestyle [6].
The concept and development of camps for chil-
dren originated in the United States in the latter part
of the 19th century. Summer camps are an excellent
venue for children to engage in diverse activities that
help to develop skills in sports, music or arts in an
outdoor setting [12]. Martin Iglesias et al [13] and
Ones et al [14] indicated that camps are ideal for edu-
cating children with asthma and building their self-
confidence in managing the disease. To do so, such
camps must be carefully planned and assessed [15].
These programs not only promote health practices for
minimizing asthma attacks, they also explore new solu-
tions for managing chronic asthma. Hence, asthma
summer camps serve not only asthma patients, but
their families as well [12,16]. Finally, summer camps
provide education in self-care skills in an interesting
and enjoyable setting [12,17].
Self-efficacy refers to the self-assessed ability to com-
plete a task [18]. Exercise self-efficacy is the perceived
ability to maintain physical activity when confronted
with various social, personal and environmental bar-
riers. The Stages of Change Model (SCM) describes
intentional health behavior adoption and maintenance
as a gradual process affected by behavioral history and
motivation. The SCM accounts for the dynamic nature
of health behavior change and recognizes that success-
ful behavioral change is often achieved incrementally
[19]. The five stages of change in exercise behavior are
precontemplation, contemplation, preparation, action
and maintenance [20]. Wallace et al [21] indicated that
exercise self-efficacy and social support for physical
activity are significantly associated with exercise behav-
ior change. Parental attitudes significantly influence the
exercise habits and physical activity of schoolchild-
ren, who may lack the maturity needed to independ-
ently perceive the importance of physical fitness [22].
Clinical studies clearly show that exercise pro-
grams enhance the physical fitness of asthmatic chil-
dren as well as their ability to cope with their disease
[6] and improve pulmonary function parameters
[23]. However, the exercise behavior of schoolchild-
ren with asthma has not been systematically studied.
Further, the literature regarding asthma camps has
mainly focused on the teaching of asthma-related
knowledge, self-management and evaluation [7,14,
15,24–30].
Based on the findings of Wallace et al’s study [21]
regarding the conceptual basis for establishing asthma
camps, this study organized a camp to inform asth-
matic children about the value of exercise, increase
their exercise self-efficacy and behavior, and to enhance
their parental support. After completing the camp,
subjects were expected to exhibit improved exercise
self-efficacy, stage of exercise behavior change and
enjoy more parental support for their exercise behavior
than controls.
METHODS
Design and sample
The subjects in this quasiexperimental study were
evaluated before the asthma summer camp (pre-camp
test), then 1 month and 2 months after the asthma
summer camp. Subjects included schoolchildren with
asthma and one parent of each child. The children
were 1st- to 6th-grade elementary school students med-
ically diagnosed as having asthma, but with no other
deficits in communicative, intellectual or physical
development. All parents enrolled in the study were
primary caregivers currently residing in the same
household with the enrolled child. All recruited par-
ents and children gave informed consent to participate
in the study and the questionnaire survey. All children
were recruited from an asthma education association or
from a respiratory pediatrics clinic in a southern Taiwan
medical center. Those recruited from the asthma edu-
cation association were assigned to the experimental
group, and those recruited from the medical center
were assigned to the control group. The study was
approved by the Institutional Review Board.
The data collection period for this study was from
August to December, 2003. The initial enrolment in-
cluded 18 pairs of children and parents in the experi-
mental group and 28 child-parent pairs in the control
group. Excluding those who did not complete the
entire study, the final experimental and control groups
included 16 and 25 pairs, respectively.
Instruments
All subjects completed a basic information form, 
an Exercise Self-Efficacy Questionnaire, a Stages of
Exercise Behavior Change Questionnaire and a Parental
Support for Exercise Questionnaire. Cronbach’s α and
test–retest reliability were applied to assess the inter-
nal consistency of the questionnaires, and five experts
were invited to examine content validity, and five
asthmatic children meeting all inclusion criteria were
examined to assess face validity.
Basic information included nine items: gender,
age, grade level, hospital admissions within the last 
6 months, participation in asthma education courses
or activities, participation in the asthma summer camp,
the most severe features of asthma attack, use of pre-
scription asthma medication during the past 3 months,
and severity of asthma during the previous month.
The assessment of asthma severity was made in accor-
dance with the World Health Organization (WHO)
Global Initiative for Asthma (GINA) standard [31].
Parental information included the following: age,
education level, occupation, asthma history, includ-
ing history of asthma attacks while exercising, and
regular exercise habits.
Exercise Self-Efficacy Questionnaire
The questionnaire employed in this study was origi-
nally designed to measure the physical fitness in ele-
mentary school students engaging in medium to heavy
physical activity [32]. This measure was adopted to
evaluate the confidence of participants in overcom-
ing difficulties and exercising regularly under special
circumstances. The measurements consisted of 11 items
such as “I exercise regularly even when I have a lot 
of homework”. The subjects rated each item on a 4-
point scale from 1 (extremely difficult) to 4 (not diffi-
cult). The higher the score, which ranged from 11 to
44, the greater the exercise self-efficacy of the respon-
dent. In this study, the content validity index (CVI) was
0.98, Cronbach’s α was 0.67 and test–retest reliability
was r = 0.67.
Stages of Exercise Behavior Change Questionnaire
This questionnaire assessed stages of change in exer-
cise behavior using a modified version of the Stages
of Exercise Change Questionnaire [33]. The measure
included five order-category items describing five
stages of exercise: precontemplation, contemplation,
preparation, action and maintenance. Respondents in
the precontemplation stage were not currently exer-
cising and did not intend to begin exercising within
the next 2 months. Those in the contemplation stage
were not currently exercising but intended to begin
exercising within the next 2 months. Those in the prepa-
ration stage were currently exercising irregularly, but
planned to begin exercising regularly within the fol-
lowing month. Finally, those in the action stage had
exercised regularly (at least three 20-minute or longer
exercise sessions per week) during the previous 2
months. Subjects in the maintenance stage had been
exercising regularly for longer than 2 months. The sub-
jects were asked to rate their current stage of regular
physical activity on a 5-point scale. Higher scores indi-
cated increased determination to exercise regularly. In
this study, CVI was 1.00, and the κ value of the 2-week
test–retest reliability for the original questionnaire was
0.78 [20].
Parental Support for Exercise Questionnaire
The questionnaire was originally designed to measure
the extent to which parents supported the exercise
regimens adopted by their children [34]. The measure
included 11 items, such as “Do you encourage your
children to exercise?” Each item was rated by the sub-
jects on a 4-point scale from 1 (never) to 4 (always).
Scores ranged from 11 to 44, with higher scores indi-
cating increased support for their children exercising.
In this study, Cronbach’s α was 0.94, and test–retest
reliability was r = 0.68.
Procedures
Before initiating the study, a researcher explained the
research proposal to the department supervisor of each
participating asthma education association or med-
ical center and obtained written approval from each.
The researcher then recruited subjects based on the
prescribed criteria, obtained their written consent,
recorded their personal data and distributed the pre-
camp test questionnaires. Those who participated in
the summer camp program were assigned to the exper-
imental group; the control group comprised those
who did not attend the summer camp program. One
and 2 months after intervention, each group complet-
ed the Exercise Self-Efficacy Questionnaire and the
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Parental Support for Exercise Questionnaire. Because
the Stages of Exercise Behavior Change Questionnaire
was developed to explore experiences in 2-month
increments, the participants completed the Stages of
Exercise Behavior Change Questionnaire only at the
second post-camp test.
Intervention
This 1.5-day asthma summer camp program included
20 minutes of health education in physical activity,
two sessions of swimming practice for the children,
and a 2-hour conference with the parents. After the
participants registered on the first day, camp physi-
cians advised them of the benefits of cardiovascular
exercise, such as swimming. Swimming is well known
to reduce hospitalization and school absences caused
by asthma attacks, reduce medication dosages needed
to control asthma and reduce susceptibility to asthma
[35]. Then, swimming coaches advised the children
about swimming skills including proper warm-up,
stretching exercises, basic swimming skills and cool-
down exercises before the children practiced in the
swimming pool. Participants received a total of 4 hours
(2 hours/day) of swimming instruction and practice.
During the parent conference, the parents received
counseling in caring for their children and were advised
to encourage their children to maximize their physical
activity to improve lung function and reduce asthma
symptoms. The researchers provided parents with
educational materials including instructional and
motivational posters and a pamphlet entitled Physical
Activity for School-aged Children with Asthma. After the
health education sessions, health education pamphlets
were distributed to subjects for reference. The contact
information of the primary researchers was released
to all the children and parents for future inquiries.
Data analysis
All research data were processed using JMP version
5.12 (SAS Institute, Cary, NC, USA) statistical soft-
ware package. The CVI was calculated by summing
items of rating “fine” and “appropriate” by the five
experts divided by the total items, then multiplied 
by 100. Group demographics were compared using
the χ2 and independent t tests. Independent t tests
were used to compare pre-camp tests of exercise self-
efficacy, stages of exercise behavior change and parental
support for exercise. Because the two groups signifi-
cantly differed in severity of asthma over the previous
month and pre-camp test exercise self-efficacy, the
scores for these two measures from the pre-camp test
were selected as ANCOVA covariates. The 1- and 2-
month post-camp test scores for exercise self-efficacy
and parental support for exercise, and the 2-month
post-camp test scores for stages of exercise behavior
change, were compared between the two groups by
ANCOVA.
RESULTS
None of the subjects had previously participated in
an asthma summer camp. The demographic and clin-
ical characteristics of all the children and their par-
ents are shown in Tables 1 and 2. We found that the
children’s severity of asthma in the recent 1 month
was significantly different between the two groups:
t(38) = 2.62 and p = 0.01. Table 3 shows the pre-camp
test scores for dependent variables. Before imple-
menting the summer camp program, the pre-camp
test score for exercise self-efficacy was significantly
higher in the experimental group than in the control
group. Compared with asthmatic children who had
not participated in the program, those who voluntarily
attended the asthma summer camp exhibited greater
intent to overcome obstacles to regular exercise. There-
fore, the severity of asthma and the score for exercise
self-efficacy from the pre-camp tests were selected as
two ANCOVA covariates used to examine the effects
of the asthma summer camp program.
Table 3 also shows the effects of the asthma sum-
mer camp program on exercise self-efficacy, stages of
change in exercise behavior and parental support for
exercise. The adjusted mean of exercise self-efficacy
from the 1-month post-camp test for the two groups
was F(1, 37) = 0.05 (p = 0.82). The adjusted mean of
exercise self-efficacy from the 2-month post-camp test
for the two groups was F(1, 37) = 0.00 (p = 0.98). The
adjusted mean of the 1-month post-camp test scores
of parental support for exercise in the two groups
was F(1, 37) = 0.01 (p = 0.93). The adjusted mean of the
2-month post-camp test scores of parental support for
exercise in the two groups was F(1, 37) = 3.01 (p = 0.09).
Excluding the effects of exercise self-efficacy before
the camp and the severity of asthma over the previ-
ous month, the 1- and 2-month post-camp test scores
for exercise self-efficacy and parental support did not
significantly differ between subjects and controls.
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Eight weeks after the asthma summer camp, the
adjusted means for stages of exercise behavior change
from the 2-month post-camp test significantly differed
between the two groups: F(1, 37) = 5.88 (p = 0.02). After
excluding the effect of exercise self-efficacy before the
camp and the severity of asthma during the previous
month, the 2-month post-camp test scores for stages
of exercise behavior change were consistently higher
in the experimental group than in the control group.
This finding clearly demonstrates that the asthma
summer camp program enhances exercise behavior
in schoolchildren with asthma.
DISCUSSION
To our knowledge, this was the first controlled trial
to assess the effects of an asthma summer camp on
schoolchildren with asthma. Previous studies have
found that health education or exercise programs can
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Table 1. Demographic and clinical characteristics of asthmatic children in the experimental and control groups*
Experimental group (n = 16) Control group (n = 25) χ2 p
Gender 0.00 1.00
Male 11 (68.75) 17 (68)
Female 5 (31.25) 8 (32)
Hospitalized in the last 6 mo 0.00 1.00
Yes 2 (12.5) 3 (12)
No 14 (87.5) 22 (88)
Previous participation in asthma 0.01 1.00
education course or activity
Yes 4 (25) 6 (24)
No 12 (75) 19 (76)
Use of β2-agonist in the past 3 mo 0.83 0.52
Yes 6 (37.5) 13 (52)
No 10 (62.5) 12 (48)
Use of inhaled steroid in the past 3 mo 0.40 0.75
Yes 8 (50) 15 (60)
No 8 (50) 10 (40)
Use of Singulair in the past 3 mo 0.39 0.68
Yes 2 (12.5) 5 (20)
No 14 (87.5) 20 (80)
Participating parent 0.01 1.00
Father 3 (18.75) 5 (20)
Mother 13 (81.25) 20 (80)
Education level of participating parent 2.93 0.11
Junior or senior high school 12 (75) 12 (48)
College or above 4 (25) 13 (52)
*Data presented as n (%).
Table 2. Other demographic and clinical characteristics of asthmatic children in the experimental and control groups*
Experimental group Control group t p
Age (yr) 10.07 ± 1.62 9.24 ± 1.61 −1.61 0.12
Grade 3.56 ± 1.55 2.96 ± 1.62 −1.18 0.24
Most severe features of asthma attack 3.06 ± 0.85 2.88 ± 0.88 −0.66 0.52
Severity of asthma in previous month 1.69 ± 1.01 2.68 ± 1.41 2.62 0.01
Age of accompanying parent (yr) 39.13 ± 2.80 39.76 ± 5.57 0.48 0.63
*Data presented as mean ± standard deviation.
promote changes in exercise behavior in adult popu-
lations. For example, Marcus et al [36] conducted a
study of 610 community members, aged 18–82, who
received health education appropriate for their exer-
cise regimens and fitness levels. The training was
intended to motivate the subjects to begin exercising
regularly or increase their current level of physical
activity. Community activities, such as weekly “fun
walks” or “activity nights”, were described and pro-
moted. Questionnaires completed by 236 subjects after
the 6th week of the program revealed that most sub-
jects had advanced from the contemplation or prepa-
ration stage to the action stage. Cardinal and Sachs
[37] randomly assigned 113 healthy females aged 22–
50 into three groups. A different information packet
was mailed to each group: a lifestyle exercise packet,
a structured exercise packet and a control packet. After
31 days, the weekly leisure-time exercise behavior of
all subjects had significantly increased. The lifestyle
exercise packet was more effective in increasing exer-
cise behavior than the control packet. Kao et al [38], in
an experimental study of exercise intervention, pro-
vided subjects with written materials and physical
fitness counseling and motivational activities to encour-
age them to begin or to continue exercising regularly.
After 5 months, the number of subjects who exercised
regularly was increased in the experimental group but
not in the control group. Our study is the first to explore
the effects of an asthma summer camp program on the
exercise behaviors of schoolchildren with asthma.
Compared with the control group, children with
asthma in the experimental group reported more reg-
ular exercise behavior at the 2-month post-camp test.
Therefore, it would seem that an asthma summer camp
program can significantly enhance target children’s
stage of change in exercise behavior. This positive
effect of a swimming-focused summer camp may be
due to three reasons. First, the health education pro-
gram provided in the asthma summer camp was effec-
tive in teaching children and their parents about the
long-term effects of exercise and how it can gradually
help to control asthma attacks. Second, the asthma
summer camp program enabled the children to expe-
rience the pleasure of a swimming-focused summer
camp and discover the extent to which they could
participate, despite their condition. Finally, the asthma
summer camp program provided health education for
parents and increased their commitment to providing
their children with opportunities to exercise.
Several studies have indicated that health educa-
tion improves the self-efficacy of children with asthma
[7,24,25,39–41]. However, Van Es et al showed no
effect [42]. In a randomized trial of 112 adolescents
with asthma, they assessed the impact of an interven-
tion program for ensuring correct use of asthma med-
ication. Their follow-up study after 2 years revealed
that a 1-year program of individual and group ses-
sions with an asthma nurse had not enhanced the self-
efficacy of subjects who took asthma medication [42].
Similarly, our study did not support the hypothesis
that the experimental group participating in the asthma
summer camp program would exhibit exercise self-
efficacy superior to that of the control group. Possible
causes of this are: differences in health education con-
tent and outcome measures might have yielded dif-
ferent results; self-efficacy requires intervention over
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Table 3. Comparative baseline and post-camp test data for asthmatic children in the experimental and control groups*
Experimental group Control group t or F p
Exercise self-efficacy
Pre-camp test 30.69 ± 5.51 26.44 ± 4.83 t = −2.60 0.01
1-mo post-camp test 29.56 ± 6.67 26.32 ± 5.66 F = 0.05 0.82
2-mo post-camp test 29.25 ± 7.28 26.12 ± 6.05 F = 0.00 0.98
Parental support for exercise
Pre-camp test 33.25 ± 8.11 28.56 ± 6.90 t = −1.98 0.05
1-mo post-camp test 32.25 ± 6.76 31.08 ± 7.28 F = 0.01 0.93
2-mo post-camp test 33.81 ± 6.90 28.92 ± 6.49 F = 3.01 0.09
Stages of exercise behavior change
Pre-camp test 3.50 ± 1.15 2.88 ± 0.73 t = −1.92 0.07
2-mo post-camp test 4.00 ± 0.89 3.40 ± 0.82 F = 5.88 0.02
*Data presented as mean ± standard deviation. F = ANCOVA test was used with two covariates (severity of asthma over the previous
month and exercise self-efficacy at the pre-camp test stage).
a longer period, and the 1.5-day length of the sum-
mer camp was too short. In addition to increasing the
length of the summer camp activity, future studies
may examine the effect of periodically interviewing the
subjects to help them assess and overcome obstacles
to regular exercise. Unexpectedly, compared with pre-
camp exercise self-efficacy test scores (camp children,
30.69; non-camp children, 26.44), the camp children
and non-camp children exhibited decreased 1-month
post-camp test scores (29.56 and 26.32, respectively)
and 2-month post-camp test scores (29.25 and 26.12,
respectively). A possible explanation is that the pre-
camp tests were given during the summer vacation,
when the children had more time to exercise, whereas
the post-camp tests were given during the school year,
when they were burdened with schoolwork and exam-
inations. Our study also revealed no significant dif-
ference in the extent to which parents of children with
asthma supported their children exercising. At base-
line, the parents of the asthmatic children in this study
were highly supportive of their children exercising
(mean, 33.25). Ceiling effects might explain the lack of
improvement in the supportive attitudes of the parents.
Due to the limited availability of subjects in this
study, the experimental and control groups could not
be randomly assigned, which may have caused a selec-
tion effect. Finally, 93.75% of the children who partic-
ipated in this summer camp believed that the program
was too short, so a similar program in the future should
consider longer programs.
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